1 2 3 MnO as anode materials has received particular interest owing to its high specific capacity, 4 5 abundant resources and low cost. However, it is still a serious problem that large volume 6 7 change (>170%) during the lithiation/delithiation processes results in poor rate capability and highly reversible lithium storage devices.
Lithium-ion batteries (LIBs) possess increasing applications in electric vehicles and electricity 4 5 storage stations after been widely used in portable electronic devices and electric tools.
[1]
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Currently, commercialized graphite is the most widely used anode material for LIBs, but it 9 10 cannot meet the requirements for high-energy-density batteries due to its relatively low 11 12 13 theoretical specific capacity (372 mAh g −1 ) and serious safety issues.
[2] Therefore, the ongoing 14 15
effort to find alternative anode materials with high specific capacity and good cycling stability has become intensive interest in research community worldwide. high-performance energy storage devices. [6] In conventional processing of electrodes, the have been utilized as substrates to load metal oxides. [7] These composites are stable and 9 10 flexible, but the problems such as very low weight load of metal oxides and the large thickness 11 12
at millimeter level of the substrate, seriously limit the practical applications in is presented in the reaction system of MnO, CNF plays a large effect in the crystal growth of MnO (as shown the SEM image in Figure 1b and other composite film using carbon paper, carbon cloth or nickel foam as substrate. [7a,b,c,13] 11 12 13 14 15
The TEM images show that MnO crystals have closely grownaround carbon nanofibers MnO. [14] At the edge between CNF and MnO, minor MnO crystallites are dispersed on the respectively. The main peak at 284.8 eV belongs to the sp 2 -hybridized graphite carbon.
[15]
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Two weak peaks at 286.2 and 288.3 eV belong to C-O and C=O, respectively. [16] The N 1s 38 39
core-level spectrum can be well fitted into a pyrodinic nitrogen (N-6) at 398.4 eV and a
41
pyrrolic nitrogen (N-5) at 400.4 ev. [17] The presence of C, N elements observed in CNF/MnO 
Electrochemical Performance
The flexible film of CNF/MnO is directly assembled in LIBs without using any polymeric charge/discharge processes. [22] According to the GITT curves (Figure 2b ), the DLi + values of The charge-discharge profiles of CNF/MnO, pure MnO and pure CNF at a current density of 
56
The specific capacity of CNF/MnO is calculated by using the following equation. decomposition and inevitable formation of the solid electrolyte interphase (SEI) layer, [24] but 9 10 the columbic efficiency of CNF/MnO is close to 100% after the initial cycles. After the first 11 12 lithiation, the SEI layer covers the surface of MnO particles which hinders the direct contact states of the 4 th and 20 th discharge is shown in Figure 4 with fittings on the basis of an 55 56 equivalent circuit model (the inset in Figure 4b ). good example to show one MnO particle strapped by several elastic carbon nanofibers. The corresponding elemental mapping reveals a homogeneous dispersion of C, O, Mn elements and the stable hybrid structure (Figure 7d) . TEM images clearly reveal the morphologies of efficiently buffer the stress of MnO particle during lithiation/delithiation processes. after cycles presents pulverization and irregular crystals ( Figure S3 ). This is a strong proof CNFs efficiently stops the pulverization of particles and lost from the matrix. film present the characteristic strong peaks (Figure 8c, 8d and decreasing during delithiation, has been efficiently buffered by flexible carbon nanofibers.
19 20
Our one-pot synthesis route to load metal oxide in CNF is simple and industrially scalable.
22
This work has successfully demonstrated the potential to synthesize flexible electrode with as-produced CNF/MnO are repeatable for three batches. As a comparison, the sample of pure 53 54
MnO powder was also produced according to the previous procedure without CNF film. elemental analysis was carried out using X-ray photoelectron spectroscopy (XPS, Thermo Electrochemical impedance spectroscopy (EIS) measurements were conducted using a 9 10 PARSTAT2273 electrochemical workstation (Princeton Applied Research, USA), where the 11 12 amplitude of the input AC signal was kept at 5 mV and the frequency range was set between 
BK20141229, BK20160404).
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Published online: ((will be filled in by the editorial staff)) etching. CNF/MnO at discharge (c) and charge (d) processes, respectively. 
